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gageabl& means on the stem. The puffing 45 
member is then moved axially of the pressure 
member to draw die enlarged shank of the 
stem into the sleeve of die tubular xivet so 
as to expand the sleeve into engagement widi 
the demaxts to be riveted togedier, and to ^ 
draw the tail flaring means on die stem into 
tail .flarmg engagement with the tail' of the 
tubular rivet, thereby clamping die elements 
which are to be riveted together between die 
head of the tubular rivet and flared tail 55 
thereof. Eventually^ die stem of die livet 
assembly is broken off at tBe^eakened zone 
therem and any excess pordons of die stem- • - 
may be trimmed off fli:^ \ridi die head of 
the tubular rivet 60 
; An important object of the present inven- 
tion IS to provide a rivet assembly of the . * 
for^omg type, wherein the external surface 
of die sleeve of die tubular rivet is lonri- 
mdinaOy groove from die tail of such slem 6S 
toward the head diereof so diat, as the tai 
i« otw« ^ °^™8 ineans on the stem is drawn into the 

with tail flaring means adjacent sleeve, die sleeve is split longitudinally into 
ble with the tail of the tubular » Plurality of pongs which engage one side 

of die assembfy of dements to be riveted 70 
togedier, the head on die "tubular rivet en- - 
gaging the opposite side dieredt A related 
object is to provide a tubular rivet the tail 
of whidi is provided widi transverse notdies 
mendmg ftom die mtemal surface of die 75 
sleeve to die external surface diereof and 

, ^. .^-.^ commumcating widi the longimdinal grooves 

ing holes in dements to be riveted togedier ^ ™ surface of die sleeve. These 

so diat die tail of die tubular rivet and die notches facflitate mitiation of die spHtting 
tail flaring means on the stem are on oiie ^ ™ s teCTc along^ the longimdinal grooves 



We, OtYMHC Screw & Rivet Corpora- 
noNj having; its prindpal place of bi^ess at 
11445 Soudi iDolan Street^ C^omia, United 
States of America, a Corporatidn organized 
under* die laws of the State of California, 
United States of America, do hereby dedare 
the invendon, for whidi we pray that a patent 
may be granted to us, and die method by 
which it is to be performed, to be particularly 
described in and by the following statement:—- 
' The present invention' relates in genenll to 
a tubular rivet assembly and to a method of 
and apparatus for manirfacturing a component 
of ^di an assembly, a primary object of die 
invention being to provide a tubular rivet 
assembly capable of producing high d indifa j g 
forces when set 

As general background, a tubular rivet 
assembly of the type to which the present 
invendon relates comprises a stem having 
thereon a tubular rivet which indudes a sleeve 
having a head at one end and a tail .at its 
other end, the stem bdng provided at one 
end thereof wh' 
and engageable 

rivet and being provided whh gripper engage-' 
able means at the other end diereof. Prefer^ 
ably, the stem is provided with an enlarged 
shank adjacent the tail flaring, means and is 
provided widi a weakened zone intermediate 
such shank and the gripper engageable means. 

In setting a rivet assembly of the foregoing 
type, the assembly is inserted through register- 
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35 so diat die tail of die tubular rivet and die notches fadhtate mitiation of die spHtting 

tail flaring means on the stem are on oiie ^ ™ steCTc along the longimdinal grooves 

side of sudi dements and die head of the P ™ extanal surface thereof, which is an 

tubular rivet and die gripper engageable "ieatxm. 

means are on the opposite side thereof. A , Anotner important djject of the invention 

40 rivetring tool having pressure and pulling " ^ provide a rivet assembly* incorporating 

members is dicn appHed to die rivet assembly for oiusmg die prongs resulting from 85 

with the pressure member seated agamst the 5P*ftdng of the sleeve to curl outwar^'as Ae 

' head of the tubular rivet and with the pulling ™l fla™g means Is drawn into the sleeve: 

member in engagement widi the grippesr eOr *^ outwam curhng of die prongs resultuqg 
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ftom splitting of the skeve produces hx^ 
cUnchmg forces, which is an important 
feature. 

Another object of the bvention is to pro- 

5 vide a tubular rivet which is so formed duimg 
the manufecturc thereof that the prongs result- 
ing from splitting of the sleeve inh^ntly tend 
to curl outwardly as the sleeve is spht A 
related obpect is to provide the tail flarmg 

10 means on the stem with a concave anmlar 
surface which engages the ktemal surface 
■ of the sleeve to force the prongs outwardly 
• and which augments the inherent curling 
tendency of the prongs. 

15 Another object is to provide a tubular nvct 
in which the density of the material forming 
die sleeve increases towards the intemal smy 
face tiiereof so that, as the sleeve is divided 
into prongs, these prongs tend to curl out- 

jtt wardly as the stresses therein resultmg from 
the non-uniform density are relieved. 

Another object of the mvention is to gro- 
Tidc a method of f ormmg a tubular rivet 
<rf the foregoing type from a solid bar of 

25 material which mdudes the steps of upsettmg 
one end of the bar to form the head of the 
rivet, compacting a central zone of the bar 
axially of thebar and adjacent the omer 
end thereof, and subsequently drilling an ami 

30 bore through the bar to form Ae sleeve of 
the tubular rivet, such method also mcludmg 
the step of longitodinally grooving the external 
surface of the bar from said other end thereof 
m a direction toward said (me end thereof to 

35 provide the longitudinal grooves which permit 
splitting of the sleeve into prongs upon draw- 
ing of the tail flaring means on the stem into, 
the sleeve. * ^ . 

More particularly, an object of the mven- 

40 don is to provide a method whereb the step 
of compacting the central zone of die bar of 
which the tubular rivet is formed inchida 
centre punching the headed end of the bar 
in a direction axially of the bar to a depdi 

49 exceeding the axial dimenaon of the rivet 
head, this being done simultaneously with the 
upsetting of one end of the bar to form the 
rivet head. Subsequendy, an axid bore is 
drilled through the bar from the bottom of 

50 the recess formed by the centre punchmg step 
to the other end of the bar to form the sleeve 
of the tubular rivet 

Another object is to provide die meaitt 
capable of performing the foregoing method 

55 and including matmg dies relatively movable 
toward and away from each other m an axial 
direction; the dies prodding a head-formfag 
cavity and a sleeve-forming cavity which com- 
mumcates with and extends axially from the 

60 head-forming cavity, one. of the dies carry- 
ing a centre punch which projects axially 
through the head-forming cavity into die 
sleeve forming cavity with means for longx- 
tudmally grooving the external surface of the 

69 sleeve of the tubular rivet in the maimer 



herembefore described. 

The foregomg objects, advanta^ featines 
and resuhs of the present invention, togcdicr 
vnih various odicr objects, advantages, features 
and results thereof whidi will' be evident to 70 
diose skilled m this art hi the light ^of the 
present disclosure, may be atmined with tte 
exenrolary embodiments of the invention wUcfa 
are lUustrated in the accompanying draw- 
mgs and which are described hi detail hciemp 75 
after. Referring to die drawings: ^ 

Figures 1, 2, 3, 4 and 5 of die drawings 
iflustrate successive steps of the method of 
the invention for manufecmring a tubular 
rivet of a blmd rivet assembly of the inven- »0 
tion; 

Figure 6 is a longimdinal sectional view 
of the tabular riveti ^ 

Figure 7 is an end devational view of me 
tubular rivet, taken as indicated by the anowed 
line 7—7 of Figure 6; 

Figure 8 is a side elevational view of the 
complete blind rivet assembly of the inven- 
tion; 

Figures 9, 10, 11 and 12 are longitudinal 
sectional views illustrating successive steps 
hi the setdng of the blmd nvet assembly illus- 
trated in Figure 8 of the drawings; and 

Figures 13, 14 and 15 are end elevational 
views respectively taken along the arrowed 
Imes 13—13, 14—14 and 15—15 of Figures 
9, 10 and 12, respectivdy. Figure 13 bdng 
partially in section. 

Referring first to Figure 8 of the drawings, 
the completed blind rivet assembly of the 
Invention is designated generally by the 
numeral 20 and inchides a stem 22 having 
thereon a tubular rivet 24. The latter ior- 
dudes a sleeve 26 having a tail 28 and a 
head 30 at opposite ends thereof, a seaHng 
washer 32 being carried by the sleeve 26 
in engagement with the underside of the head 
30 for installations m which a fluid-ti^ seal 
b required. The external surfece of the sleeve 
26 is provided widi longimdmal grooves 34 110 
therdn which extend from the uil 28 toward 
the head 30, diese grooves preferably tep- 
nunating short of the head The tail 28 is 
provided with transverse notches 36 therein 
yMA form continuation of the respective 
grooves 34 and which extend from die ex- 
ternal surface ^ the sleeve 26 to the internal 
surface thereon, as best shown in Hgure 6 
of the drawings. As will become apparent, the 
poipose of the notches 36 Is to faahtate initia- 
tion of splitting of the sleeve 26 into prangs 
along the grooves 34. The depth df the grooves 
34 should not exceed approximatdy one-half 
the thidmess of die sleeve 26. For example^ 
for a-sleeve tfaidmess of 0.40 uid^ the groove 
depth should be approxunatdy 0.15 indi to 
0^0 in^ 

The stem 22 is provided at one end thereof 
with tail flaring means 38 adjacent and en* 
gageabk widi the tail 28 of the sleeve 26, 
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the tail flaring means 38 comprising an en- 
largement 40 on the stem having a rounded, 
concave, annular surface 42 for tail flanng 
enragement with the internal surface of the 
5 5l^e26as wiUbedescnT)ed.The tanflanng 
means 38 terminates in an enlarged shank 44 
which tapers mto the body of the stem 22, as 
indicated at 46. Adjacent the enlarged shank 
44 is a weakened zone 48 fa the stem 22, 
W this weakened zone being performed bv pKH 
vidmg the stem with an annular groove thcrcm. 
The stem 22 is provided, at the end thereof 
opposite the tail flarmg means 39, vntfa gripper 
engageable means 50, the means 50 being 
15 engageable by a gripping means on the pull- 
ing member of a rivetting tool to be des- 
cribed. While a particular form of gripper 
engageable means 50 has been illustrated, it 
will be understood that other types of gnpper 
20 engageable means may be substituted therefor* 
Considering now the method of the inven- 
tion of manufacturing the tubular rivet 24 
of the invention, the starting material is pre- 
ferably cylindrical bar stock 52, as shown fa 
25 Figure 1 of the drawfags. The bar stodc 52 
may be of any suitable material, alummum 
befag an eitample. As shown fa Figure 2 
of the drawfags, a bar 54 is cut from the 
bar stock 52 as the next step fa the method 
50 of the favention. , , . 

Refrafag to Figures 3 and 4 of the draw- 
fags, the bar 54 is placed between two rela- 
rivdy movable dies 56 and 58. In Figure 3 
of the drawfags, the dies 56 and 58 arc shown 
3S open without the bar 54 fa place, and m 
Figure 4, the dies are shown closed with the 
bar 54 fa a partially processed condition. The 
die 56 is provided therefa with a head-forming 
cavity 60 and the die 58 is provided therein 
40 with a cavity 62 for formfag the exterior of 
Ac sleeve 26 of the tubular rivet 24, the 
cavity 62 bemg referred to as a sleeve^forming 
cavi^ for convenience. The upper die 56 is 
provided with a centre punch 64 which pro- 
45 jccts into the head-forming cavity 60 fa a 
direction axially of the sleeve formfag cavity 
62, the diameter of the centre punch 64 
befag somewhat less than the diameter of the 
sleeve-formfag cavity. The peripheral wall of 
30 the sleeve-forming cavity 62 is provided with 
ribs 66, preferably four fa number, for f oma- 
fag the grooves 34 fa the external surface 
a the sleeve 26 and the transverse notches 
36 fa the tail 28 of the sleeve. 
55 As win be apparent from inspection <xf 
Figures 3 and 4 of the drawings, when the 
bar 54 ts placed between the dies 56 and 58 
and these dies are closed, one end of the bar 
is upset to form a head 68 thereon which 
60 approaches the final shape of the head 30. 
At the same timp, the centre punch 64 forms 
an axial recess 70 fa the upset head 68, the 
ribs 66 simultaneously formfag the grooves 
34 and the notches 36. Preferably, a centre 
45 pdndi 72 on the die 58 projects axially fato 



the sleeve-forming ca^ty 62 fa alignment whh 
the cmtrc punch 64 to form another axial 
recess 74. The effea of the centre punches 
64 and 72, and particularly the centre punch 
64, is to compact die material of the bar 70 
54 axially fa a central zone of the bar, the 
tesdh. of this facrease fa the density of the 
centml zone befag discussed hereinafter. ^ 

Referring now to Egure 5 of the drawfags, 
the panly formed bar from the dies 56 and 75 
58 is then placed fa a die means compriring 
dies 76 and 78 to complete die external fozHH 
fag of the tubular rivet 24. The die 76^1$ 
provided therefa widi a head-formfag cavity 
80 conformfag to die final configuration dt 80 
the head 30 of ^e tubular rivet 24, and die 
die 78 is provided whh a sleeve-forming cavity 
82 conformfag to the final external configura- 
tion of the sleeve 26. The peripheral wall 
of the slecvfr-forming cavity 82 Is provided 85 
with ribs 84 which corre^xms to the xibs' 
66 and which fit fato and complete die format 
tion of the grooves 34 and die notches 36 
fa the sleeve 26. The slecve-formfag cavity 
82 is provided with a centre punch 86 whidi 90 
is insertable fato die previously formed recess 
74 fa the partially processed bar 54. The die 
76 is provided wrdi a centre punch 88 which 
is insertable into the previously formed recess 
70 and which projects axially through the 95 
head-formfag cavity 80 into the slecve-fomar 
ing cavity 82 when the dies 76 and 78 arc 
closed The centre punch 88 deepens the 
previously formed recess 70 fato a recess 90 
which extends through die head 30 and there- 100 
beyond a substantial distance. 

Upon closure of the dies 76 and 78, die 
bar 54 assumes the configuration illustrated fa 
Figure 5 of the drawings. The centre punches 
86 and 88 co-operate to further compaa the 105 
material fa a central zone therebetween to 
facrease the density of the material fa the 
zone for a purpose to be described. 

Referring to Figure 6 of the drawings, an 
axial cylfadrical bore 92 is drilled from the 110 
bottom of the recess 90 completely througji 
the product resulting from closure aS the dies 
76 and 78 to form the finished tubular rivet 
24. As a result the compaction of the 
material of the bar 54 fa a central zone 115 
diereof by the centre punches 64 and 72 and 
by the centre punches 86 and 88, the material 
of the final sleeve 26 will be denser adjacent 
the fatemfll surface thereof than adjacent the 
external surface thereof. In other words, the 120 
density of the material formfag the sleeve 26 
faaeases radially from the external surface 
of the sleeve toward die fatemal surface there- 
of. Consequendy, the material of the sleeve 
adjacent the fatemal surface thereof will be 125 
fa a state of compression with respect to die 
material adjacent die external surface of the 
sleeve, this theory befag essential to the theory 
of operation of the blfad rivet assembly 20 
whidi is presented herdnafter. 130 
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■Referring now ti Figure 9 of the drawings 
the blind rivet assembly 20 is inserted into 
redstering holes 94 and 96 through elem^ 
100 and 102 which are to be riveted togetha 
5 to form an assembly 104, Figures 11 pd 12. 
When the rivet assembly 20 is thus insert^ 
into the holes 94 and 96, the taU 28 of the 
tubular rivet 24 and the tafl flaring means 38 
and the enlarged shank 44 on the 22 
10 are disposed on one side of the assembly 104» 
whflc Ae head 30 of the tubular nvet and the 
gripper engageable means 60 on the stem 
Se^sposed oa the opposite sides of the 
assembly. The washer 32, if used, undw the 
15 bead 30 is engageable with one side of the 
assembly 104. , -.1.1- 

With the rivet assembly 30 mserted through 
the assembly 104 in the foregoing manner, 
a suitable rivettmg tool 106 is apph^ to ffle 
20 rivet assembly 20. More particularly, me nvct- 
ing tool 106 is provided with a pressure mem- 
btt 108 adapted to seat on Ac head 30, and 
is provided with a pulling member 110 wWch 
is movable axiany of the pressure member 
25 and which is provided with grippmg means 
112 for gripping the gripper engageable m^ 
50 on the stem 22 of the rivet assembly. The 
foregoing conditions obtaining the pulling 
member 110 is moved axially of the pressi^e 
30 member 108 in a dttcction away from tte 
assembly 104 to pull the stem 22 mto the 
sleeve 26 of the wbular rivet 24. 

Referring to Figure 10 as tiie ston 22 fe 
moved axially of the tubular nvet 24 to puU 
35 it into the sleeve 26 the enlarged shank 44 
on the stem first expands the sleeve 26 to at 
least substantialty fiU the holes 94 arf 96 
through the assembly 104. As the tail flaimg 
meanr38 engages the tafl 28 of the tubutar 
40 rivet 24, the sleeve 26 of this nvet spirts 
along the longitudinal grooves 34 in the ex- 
ternal ' surface thereof to form prongs 114, 
mitiation of the spHtting action bemg 
facilitated by the notches 36 across* the tafl 
45 28 of the rivet. 24. As the tail flaring m^ 
38 forms the prongs 114, it spreads them 
outwardly as illustrated in Figures 10 and 11, 
these prongs curling outwardly, as shown m 
Figures 10, 11 and 12, as they are spread 
50 This outward curling of the prongs 114 » 
due in part to the action of the concave sur- 
face 42 of the tail flaring enlargement 40, 
* butj as will be explamed herehiafter, is due 
primarily to the previously described compao- 
55 tion of the central zone of the bar 54 in 
die process of forming the tubular rivet 24. 
Ultimately, the tail flaring means 38 sprea^ 
the prongs 114 so that the outer ends hereof 
scat a^Sst one side of the assembly 104, 
60 as shown in Figure 11, further axial mow- 
ment of the stem 22 resulting in pfessmg the 
outer ends of the prongs 114 sohdly a|amst 
one side of the assembly 104 to provide a 
very hi^ damping or clmching force be- 
65 tween the prongs and the* head 30, * which 



is an important feature of 4e mvMition. 

Evaitually, the resistance to axial move- 
ment of the stem 22 rcktivc to the tubidar 
rivet 24 reaches a value such diat it exceeds 
the tensile strength of the weakened ame 
48 of the stem 22, whereupon the ttm 
rupmres at such weakened zone as illustrated 
in Figure 11 of the drawmgs. ^ 

After rupture of the stem 22 m^ the fore- 
going manner, the stem may be trimmed off 75 
flush with the head 30 of the tubular nvet 
24, as shown in Figure 12 of the drawings, 
to provide a finished appearance. ^ 

Considering now the previously mentioned 
theory explanatory of the outward curling^ of 80 
the prongs 114, pan of the outward curling 
thereof is, as previously suggested, due to die 
curling action provided by the concave tail 
flaring surface 42. However, the action of ttis 
surfece is responsible for only a part of me 85 
outward curling of the prongs 114, the out- 
ward curling of these prongs being due 
primarily to the herdnbefore described manner 
m which the tubular rivet 24 of the inven- 
tion is formed. It is believed that the out- 90 
ward curling of the prongs 114 results 
primarily from the compacting of the central 
zone of the bar 54 by means of the centre 
punches 64 and 72 and the centre punches 
86 and 88 in the process of forming the bar » 
54 into the tubular rivet 24. Apparently what 
occurs durhig the formation of the bar 54 
into the tubular rivet 24 m tiie hereinbefore- 
desaibed manner is that the material of the 
sleeve 26 is compacted more adjacent the 100 
internal surface of the sleeve than adjacent 
the external surface thereof, the density ^of 
the material forming tiie sleeve thus increasmg 
radially from the external surface of the sleeve 
toward the internal surface thereof, desphe 105 
the fea that the most-compacted central zone 
has been drilled out in forming the axial bore 
92. Gmsequentty, the material adjacent tiie 
hitemal surface of tiie sleeve 26 is in a stete 
of sadal compression relative to the material 110 
adjacent tiie external surface of the sleeve, or, 
hi otiier vrords, the material adjacent tiic 
hitemal surfece of- the sleeve, Consequentty, 
when the sleeve 26 is split urto the prongs 
114 at tiie notches 36 and along the lon^- 115 
tudmal grooves 34, the stress differential be- 
tween tiie faterior and the exterior of the 
sleeve 26 is relieve^ the inner surfaces of the 
pronra 114 e?i>andmg axially and the outer 
surfaces thereof contractmg axially to cause 120 
the herembefore-desaibed outward curlmg of 
the prongs. It has not been possible thus far 
to devise any means for measuring the actual 
residual stresses hi the material of the sleeve 
26 adjacent the internal and external surfaces 125 
thereof to determine \riiedier the foregohig 
explanation of tiie outward curling of tiie 
prongs 114 is conect, but it is believed tiiat 

^.Sthoujjh exemplary, embodiments 'of .the 130 
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Invention have been disclosed herein for pur- 
poses of illustration, it will be understood 
that various changes, modifications, and sub- 
stitutions may be incoipomted in such embodi« 
5 ment without depardbg from die invention as 
defined by ^e claims herebafter appearmgi 
WHAT WE CLAIM IS:— 

1. A tubular rivet comprising a sleeve having 
a head at one end and a ml at its odier 

10 end, sard sleeve having longitudinal grooves 
therein extending from said tail toward said 
head and a cylindrical bore extending through- 
out the length thereof, the mternal surface 
of said sleeve being in a state of axial com- 

15 presslon relative to the external surface thereof, 
so that, when said sleeve is split from said 
tail toward said head along said longitudinal 
grooves to form prongs, said prongs will curl 
reversely outwardly as the internal axial com- 

20 pression is relieved. 

2. A tubular rivet as claimed in claim 1, 
wherein the longitudinal grooves are positioned 
on the external surfoce said sleeve. 

3. A tubular rivet as claimed in claim 1 
25 or 2, wherem said tail is provided with trans- 
verse notdies extending from the internal sur- 
face of said sleeve to the external surface 
thereof and communicating with the longi- 
tudinal grooves, respectively. 

30 4. A tubular rivet assembly comprising a 
tubular rivet as claimed in claim 1, 2 or 3, 
and a stem extending through said tubular 
rivet and having at one tnd thereof tail 
flaring means adapted to spUt said sleeve 

35 along said longitudinal grooves or fissures by 
movement of said stem in a direction towara 
said head, said stem having grippable means 
at the other end thereof. 
5. A tubular rivet assembly as claimed in 

40 claim 4, wheiem the stem has a weakened 
zone intermediate said tail flaring means and 
said grippable means. 



6. A tubular rivet assembly as claimed in 
daim 4 or 5, wherein said tail flaring means 
comprises an enlargement on said stem havmg 45 
a concave annular sutfoce engageable with 

the internal sur&ce of said sleeve. 

7. A method of maUng a tubular rivet of 
daim 1, 2 or 3 from a solid bar of material 
comprising the steps of upsetting one end of 50 
said iMir to form kid head, axially compact- 
ing a central zone of said bar, while simut- 
taneously lon^mdinally grooving a portion of 

the bar and formin| an axial bote through 
said bar to form said sleeve. 55 

8. A method as claimed in claim 7, wherem 
the central zone of said bar is compacted by 
centre punching said one end thereof to a 
depth exceeding the axial dimension of the 
head. 60 

10. A method as dauned in daim 8 or 9^ 
wherein the axial bore through said bar is 
formed by drilling through said bar from the 
bottom of the recess formed by centre punch- 
ing said one end thereof, thereby providing 65 
a bore of uniform diameter througjh the length 

of said bar. 

11. A method as claimed in daim 8, 9 or 
10, wherein the bar is centre punched at botii 
ends, simultaneously with the upsetting of 70 
one end to form the head. 

12. A tubular rivet substantially as des- 
aibed with reference to die accompanying 
drawings. 

13. A tubular rivet assembh substantially 75 
as described with reference to the accompany- 
ing drawings. 

^ 14. A method of making a tubular 
rivet from a solid bar of material having a head 
at one end and a tail at its other end sub- 80 
stantially as described with reference id the 
accoixq)an]^ing drawings. 

MARKS & CLERK. 
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